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The BIOSATZLLITE s p a c e c r a f t  w a s  designed t o  be launched, flown, 
ai:d recovered w i t h  s e r v i c e s  a l ready  o p e r a t i o n a l .  A s  t h e  f i r s t  f l i g h t s  
Epproeched, we l ea rned  t h a t  b i o l o g i c a l  r e s e a r c h  had some modifying 
e X e c t  on every th ing  a s s o c i a t e d  with it, and contingency p o s s i b i l i -  
z i e s  S e c m e  w r e  obvious.  -T&m,. t he  scope o f  p repa ra t ions  around 
; l ie world mew cons iderablv  over  i n i t i a l  conceDts. Thanks t o  
1.- 
ic /-<L><--/ 
sxoo th ly  handled through rxajor changes ir .  f l i g h t  p lan .  
TI-e S ~ a c e c r a f t  
The 950-pound spacec ra f t  i s  8 - f e e t  long and 56 inches i n  
g r e a t e s t  diameter,  where it mates w i t h  t h e  two-stage DELTA launch 
v e h i c l e .  .4Sbut h a l f  t h e  spacec ra f t  weiehz and bulk i s  i n  I t s  
r e e n t r y  veh ic l e  which sepa ra t e s  aqd r e t u r n s  t o  e a r t h  a t  t h e  end o f  
3J 7n;s 3 *[..::.! ,;.it'.-'"- I. : 
t h e  f l i g h t .  /;& c a r r i e s  bgt tdr j r  power s c p p l i e s  w i th  main cspaci t j r  
of 330 &pere h o u s  a t  26 v o l t s .  
i t s  srrooth e x t e r n a l  sur face  i s  designed t o  main ta in  nodera te  i n t e r n a l  . 
t e x p e r a t u r e s  w i t h  a minimu? of  e l e c t r i c a l  hea t ing .  
Lacking t h e  u s u a l  s o l a r  panels ,  3 
Tie a t t i t u d e - c o n t r o l  system employs s e n s i t i v e  gyroscopes and 
Cornpressed n i t rogen  gas t o  redxce t n e  s p a c e c r a f t  r o t a t a t i o n  r a t e  t o  
l e s s  than  one r e v o l u t i o n  i n  twenty minutes so t h a t  a c c e l e r a t i o n  
f o r c e s  on t h e  b i o l o g i c a l  spec-imecs a r e  acceptab ly  small. 
a c c e l e r a t i o n s  a r e  on ly  o .04 aegrees /sec /sec .  
R o t a t i o n a l  
~n i t s  p o s i t i o n  con- 
.on w i t h i n  s ix  degrees of 
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o 7 t i i x n  for r e t r o  t h r u s t  a t  tlie er.6 of t h e  mission.  I n f r a r e 2  horizon 
dieteestors and a rr,agnetometer t o  secse t h e  e a r t h ' s  magnetic field a r e  
Lsed f o r  posiLion c o n t r o l .  
The sepa ra t ion  and recovery system a r e  i n i t i a t e d  by a t i i i e r  
ichich i s  s e t  dur ing  f l l g h t ,  from the  ground. :ne r e e n t r y  v e h i c l e  
i s  s e p r a z e d  by explos ive ly  r e l e a s e d  sp r ings  and i s  'maedia te iy  
spun aboct  i t s  rrajor a x i s  by compressed gas j e t s  t o  n a l n t a i n  
o r l e z t a t l o n .  The r e t ro - rocke t  f i r e s  f o r  t e n  secofide, slowlng t h e  
r ee ; z ry  veh ic l e  600 f ee t / s econa  fron i t s  previous o r b i t a l  v e l o c i t y .  
S5a l low ang le  r e e n t r y  occ'ilrs about 4,000 R i l e s  f a r t h e r  down racge .  
A"" I t,er ~ zerodyn&nic r e t a r d a t  ioE, t h e  p r a c n ; t e  cover i s  e j e c t e d  and 
xhe capsule  i s  e x t r a c t e d  from its h b l a t i v e  r e e x t r y  s h i e X  which f a l l s  
ZA-Z.. The ' chute  i s  s p e c i a l l y  r e in fo rced  t o  a l low f o r  engagernent o f  
'nooks from a turboprop r e t r i e v a l  a i r c r a f t  &wing descent .  A r a d i o  
r.oxicg beacon i s  ecerg ized  a t  sepGrdi lon,  ax2 a f l a s h i n g  Light  and 
dye marker a r e  a c t i v a t e d  i f  t h e  capsule  should l and  i n  t h e  ocean. 
The 285-pound capsule  itself con ta lnk i  a l l  exper inents  i n  
SIOSATZLLITZ Ii. D e t a i l s  o f  t h e  e n v i r o m e n t a l  c o n t r o l  system and 
experiment mechanisms it ee&a&*s a r e  covered by o t h e r s .  The capsuie  
and encasing hea t  s h i e l d  have brezch r i n g s  near  t h e  nose by which 
access  i s  a v a i l a b l e  f o r  l a t e  i n s t a l l a z i o n  of  l i v e  b i o l o g i c a l s .  
clc r r ;C 5 
Comxmications wi th  t h e  spacec ra f t  during o r b i t a l  f l i g h t  were, 
planned w i t h  NASA's  Space Tracking and Data Acquis i t ion  Network 
(ST.UAN). P o s i t i o n  determinat ion i s  made by t r a c k i n g  a 100 nw 
radio beacon c a r r i e d  by t h e  s p a c e c r a f t .  Data -+e+? r ece ived  i n  t h e  
form of  pu l se  code words frequency nodulated on a 136-megacycle 
c a r r i e r .  256 words of  6-b inary  b i t s  ( p l u s  1 p a r i t y )  each a r e  t r a n s -  
n i t e d  a t  one frame per  second. 
o f  information of which 62 are environment paraQeters  and ver i r ' i ca -  
tions of electro-mechanical  acu ta t lons  f o r  experiments.  The o t k z r s  
are used f o r  eva lua t ion  and o p e r a t i o z a l  c o n t r o l  of  t h e  spacecrzfz .  
U 7.2 
They a r e  arranged i n  118 channels 
1 6 '  
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3 %'? 
Co,mar,as w e e  t r ansmi t t ed  by  pulse  a d r a t i o n  coaes on a 148-me 
c a r r i e r .  
:he r ad izc ion  source ho lae r  and fo r  f i x i n g  and feeding  experiments.  
O r b i t a l  coJmunicat ions equipment is dup l i cb ted  f o r  r e l i a b i l i t y :  
Se lecc ion  c8n 'De made f r o n  t h e  ground between two t rackif ig  beacons and 
between two t e l eme t ry  t r a n s m i t t e r s ;  e i t h e r  3f two comaiand decocers 
c m  be  addressed-  two commxi r e c e i v e r s  epe+& i n  p a r a l l e l  f e e  
b o t n  decoders .  
54 o f  t h e  70 a v a i l a b l e  cnannels ;&$e u t i l i z e d ,  9 f o r  ;r,anagifig 
r*,ta 
' /, 
Vien t h e  r e e n t r y  veh ic l e  s epa ra t e s  r'rox t h e  spacec ra f t ,  an 
F ? / 3  t e l eme t ry  t r a n s m i t t e r  t ransmi ts  engineer ing data c e l a t e d  t o  
t Y - 2  s epa ra t ion ,  spin,  r e t r o f i r e ,  e t c .  This t r a n s x i t t e r  a l s o  se rves  as  
L S ~ c k u p  t o  t h e  240-mc r a d i o  b e x o n  a c t i v e t e d  a t  t h e  s&?e time t o  
;did? a e r i a l  ret%?-ieval p i l o t s  t o  t he  descending parachute .  
r- c p ~ A  a t i o n  o f  Sup-,ort F a c i l i t i e s  -.---"..,- 
Hangar " S "  at  Cape Kennedy was re fu rb i shed  wi th  c lean  rooms 
acd work a r e a s  f o r  gene ra l  spacec ra f t  p r o j e c t  u s e  ez.;.ly i n  t h e  
3IOSATELLITZ program. 
e use .  
an 8,000 square f o o t  b i o l o g i c a l  k b o r a t o r y  made from t n e  e x i s t i n g  
b u t l e r  b u i l d i z g  atcached t o  Hangar "S ' I .  
( non  r e c i r c u l a t i n g )  a i r  conciitionicg, ex tens ive  labora tory- ty2e  
c a b i n e t r y  and f i x t u r e s ,  and emergency power d i s t r i b u t i o n  t o  maincain 
ecvironmental  chambers during c r i t i c a l  weeks o f  launch p repa ra t ion .  
Large t r a i l e r s  a l s o  were accommodated f o r  p l a n t  growth and f o r  f u t u r e  
animal  co lon ie s .  
Adjustments were inc iuaed  t o  opt imize it for 
The one major development e s p e c i a l l y  for BIOSATELLIZZ 
It f e a t u r e s  s i n g l e  pass  
The launch pad w a s  rewired  co provide serising and contro; v l r -  
c u i t s  ceeded f o r  t h e  BIOSATELLITE s p a c e c r a f t  which were no t  p rev ious ly  
a v a i l a b l e  on t h e  DELTA f a c i l i t y .  
d i sconnec t  was developed f o r  c a p u l e  thermal  c o n t r o l  t o  t h e  r.oment 
a: l zdnch .  
t h i s  d i sconnec t .  The '&~g-xL- launch complex improvement was a i r  
A s p e c i a l  pull-away COOhnt f h l d  
c,,: &- -.<: 
Frog eggs were kep t  a t  40 0 F by loops throzgh 
qWZC:-? 
I 
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condi t ion ing  o f  t h e  work room %bat s u x o m a s  t h e  launch v e h i c l e  and. 
s2acecra:t above t h e  90-foot l e v e l  i n  t h e  s e r v i c e  gan t ry .  Tempera- 
c x e ,  'mmicity,  c l e a a l i n e s s ,  were thereby  in su red  f o r  t h e  pe r iod  
vkea t h e  czpsule  would be opened &nu S i o l o g i c a i  e x p e r h e n t  asseniblies 
i Lrensferred from t h e i r  t r a n s p o r t e r s  t o  t h e  s p a c e c r a f t .  Some a l t e r a -  
tions also were designed t o  a l low f a s t e r  f i n a l  p repa ra t ion  and 
r o l l b a c k  o f  t h e  s e r v i c e  tower a f t e r  s p a c e c r a f t  work was conpleted.  
Tine 3ELTA launch veh ic l e  was used e s s e n t l a l i y  i n  i t s  normal 
t t io-s tage conf igu ra t ion .  i t s  "shroud", o r i g i n a l l y  designed f o r  t h e  
m x h  l a r g e r  XW33US spacec ra f t ,  p ro t ec t ed  3IOSATSLLITE from aerodynamic 
heat i r .2  dur ing  a s c e n t .  
t h e  s p e c i a l  BIOSATELLITE problem of  quick f i n a l  p repa ra t ions  and 
l z q c h  a f t e r  experiment specimens were d e l i v e r e d  t o  t h e  s p a c e c r a f t .  
Minor changes t h d t  were made c z  r e l h t e d  t o  
< < - , d , \ - ?  - 
n e -  ae thod  of  f i n a l  arming of the i , so l ld- rocket  i g n l t i o n  c:rcuiz  vas 
cnanged ar,d s p e c i a l l y  permi t ted  by t h e  Racge S a f e t y  Of f i ce r  because 
oI' i t s  inportafice t o  t h e  mission.  
two halves  of  t h e  35O-pound shroud were extended t o  allow l a t e  access  
t o  t h e  capsule  and scbsequent quick c l o s u r e .  
shroud c losu re  bands weEredesigned f o r  f a s t e r  f i n a l  hookup and 
cneckout.  The countdov.:. w a s  t o  allow only  four  hours ( i n s t e a d  o f  t h e  
ty ; ? i ca i  s i x t e e n  hours f o r  o t h e r  s p a c e c r a f t )  from t h e  t ime t h e  capsu;$ 
Al5.gAw.ent f i x t u r e s  f o r  mating t h e  
Explosive b o l t s  on t h e  
vas sez led ,  and t h e  r e e n t r y  
launch .  
h e a t  s h i e l d  was assembled over  it, u n t i l  
of  3IOSATZLLI'TE 11's o r b i t a l  l o c a t i o n  WES 
r e i a -c ive ly  rou t ine ,  s i n c e  t r ack ing  ~ data in te rconnec t ions  between t h e  
b.. 
A i r  Force % a s t e r n  Tes t  Range and KMA's C-oddard Space F l i g h t  Cenzer 
were h i ready  w e l l  developed. Addi t iona l  t e l eme t ry  da ta&ransniss ion  
t e r x i n a l s  were provided at Antigua and t h e  Cape,so t h a t  e f f e c t  o f  
I .  
sepa;-atlon from the boos ter  could be monitored a t  t h e  Flight-Cor.trol  
Center at Goddard. 
A " 2 d t i p u r p o s e  S a t e l l i t e  Operations Cont ro l  Center" was 
It f e a t u r e d  t e l e m e t r y  t a i l o r e d  t o  SIOSATZLLITE needs a t  GSFC. 
ground s t a t i o n s  (pr imary  and backup) LO s e p a r a t e  t h e  d a t a  channels,  
and a computer. D ig ixa l  and analog d i s p l a y s  e n a b l d t h e  control 
ti3m ZL Goddard t o  d i r e c t l y  observe s p a c e c r a f t  r e a c t i o n  whi ie  
i n s z r u c t i n g  coirinand station opera tors  by voice  l i n k s .  
I n  a d d i t i o n  t o  t h e  ~~~~~~~~ -L- e.-jec&ery-d&a~fid p r e d i c - 
t l o n  of tracking sta>con coazacts, t h e  h r ' o i t a l  Conputations Center 
6: Godcard -as&axd--wL-&=r <- s p e c i a i  consdtz-cions to guide recovery  
ca.,c~,nds. Catalogs ofArecovery o p p o r t u n l t i e s  were c e l i v e r e 2  to t h e  
Cantroi. Center every  f e w  ha-us as  t h e  o r b i t  c e f i c i t i o r i  -,?as l:qrcved 
3y cofitinued t r a c k i n g  meascrements . A T o m a 1  ZarLy c1zL-cGiv~~~' 
cGzaLog gave i n s t r L c t i o n s  f o r  co;rx~.r;a;ng t h e  reer , t ry  vehlcle t o  I t s  
p o i n t  of c l o s e s t  epproach t o  I i ami i ,  b u t  s a f e i y  away fron t h e  islaxi 
a2d ;; <%air l a n e s .  Other ca ta logs  des lgna ted  cormands f o r  extrerre 
ezergency conc i t lons  which might d i c t a t e  i m e d i a t e  calldown o r  t h e  
a s e  of t h e  backup fixed. t i x e r  i n  t h e  s p a c e c r a f t .  
p-c 't .- 1 - 8 - 1  c i, 
y f J : : T d  FlylJFrCLL- /-rL-- 
_I .  
Con?iand c o n t r o l  and. te lemet ry  d a t a  c o l l e c t i o n  were r e c p i r e d  once 
ea51 o r b i t ,  \lfts&i- ear y after ~'( ;T.~LTL- lif-tr i , , . , p . . + . f j  off ,  and ;rcii at- ~ i i r  :Le.a- /,c. ..,s i a t e s ? _ o p p o r t c n i t y  t , s - ; . d - : ~  < Z T , + J ~ ~ )  befo re  AT- + Y recovery .  ~ . ~ s - ~ , ~ ~ ~ ~ ~ * - ~ ~ ~ - ~ ~ ~ ~ o a a ~ c ~ s ~ . ~ ~ ,  South Afr ica;  Fort * 
Xyers, F l o r i d a ;  Q L - ~ o ,  Ecuador; iL;?a, Peru ; bant iago ,  C'ni;e@a&- 
@$ 
- ____ -- 3 3 ~ ~ ~ ~ - ~ : ~ ~ n , - ~ ~ s ~ ~ - ~ ~ ~ ~  a r e  a h c ~  ieea;ly s i t u a t e d .  +--zdiarnarvon, q - ~ a ~ k  __-__I- c f ,  *$- 
. r '  
-2 -- % Nanned s p x e  Fi igkx Xetwork s t a t ion , /  r a d ,  e d d i t i o n a l  
b a s i c  equipnent .  The e x i s t i n g  antenna and r e c e i v e r s  of t h e  iiacge and 
.rr. *. 
Range-Rate measuring system the re  were connected i n t o  a temporar i ly-  
i n s t a l l e d  pu l se  &a& demodulation %?it. A co,mand t rensmiss ion  s e t  
..-ltk? s l x p l e  Yagi antenna and a tape recorder  were added. 
t r ansmiss ion  t e rmina l s  were i n s t a l l e d .  
<.- :. 
Ana d a t a  
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Separa t ion  and r e t r o f i r e  were t o  hzve been observed and r e -  
corced by two inst rumented World Wcr- I1 C o c s t a l i a t i o n  a i r ? l a n e s  
ope ra t ea  by t h e  Navy's ? s c i f i c  x i s s i l e  Range from po in t  :duguY 
C a l i f o r n i a .  
i n  one to record data or: a t t i t u d e  c o n t r o l ,  e l e c t r i c a i ,  ar,d ',hernal 
s y s t e m  ziirough sepa ra t ion  and r e t r o f i r e .  Tine planes were t o  
s t a g e  from Guam t o  cover any call-down -in t h e  Hawaiian a r e a .  
Whsn higher  p r i o r i t y  commitments made t h e l r  a v a i i a b i i i t y  t o  
3iCSJ.TZLLiY'S doubtful, t h e  Sas te rn  Tes t  Range Ship  VSKS Ccastal 
Victory" was reqxes ted  from Fremantle, Australia where it was 
s t a t l o n e d  between assignments.  A Telernezry r ece iv ing  k l t  f o r  t h e  
:36-xc spacecrafz  data was m s h e c  t o  Per th ,  Pxstralia from cape 
Kennedy an2 i n s t a l l e d  j u s t  before  s&i;ing. 
A 136-mc t e l eme t ry  r ece ive r  and antenna were in s t a l l ed .  
-r 
I 
*fi: e x i s t i n g  A i r  Force Tracking S t a t i o n  a t  Kaena Poin t ,  Oenu 
- V G S  ..- r ead ied  t o  pass  d z t a  GlrectLy t o  Goadarc for t r a j e c z o r y  
conputa t lon  i n  case  of  overshoot o f  the I iawai im area. 
corkzection r e q u i r e d  on ly  minor computer programming a t  botn  s i tes ,  
b u t  w a s  t h e  f i r s t  such K A S k  cooperat ioa frorr, Kaena Poin t .  
This i n t e r -  
Recovery t e s t s  prove6 cornpat ib i l i ty  o f  t h e  BIOSATESLITZ 
conf igu ra t ion  w i t h  A i r  Force equipnent.  
d e f i n i n g  t h e  handl ing  of t h e  recovered capsule .  Protection,%galnst  
'-7- _- r a d i a t l o 9  exposure 5;  d e  l ogs  and pkotographic r e c o r d s .  
t o  be Kade ofl$-L2- environment ec roc te  t o  t h e  l abora tory ,  and d e l i v e r y  
to t h e  disassembly s i t e  without  exceeding thermal and shock t o l e r a n c e s  
Tra id ing  f i b s  were made 
----.----- -.---_I-----% _. -_ -. - ._ I 
--I-- "---At  
C. ' /?SLI ,  IC 's 
were emphasized. - -- 
I .  _ L  
s p e c l a i  a t t e n t i o n  
w a s  devoted t o  -p-&+&?~~---e& quick recovery i n  case of Water impact.  
He l i cop te r  ranges being very l h i t e d  f r o x  t h e i r  shi? ,  
s-Gr:2ce-to-air pickup was cevelopea for 
cooperatLon. 
n t w  
a,system f o r  
BIOSATELLITE wi th  A i r  Force 
It w a s  designed t o  be dropped i n t o  t h e  weter near  th? 
czpsc i?  w i t h  para-d ivers  who would e r e c t  i t .  
could proceed t o  t h e  l a b o r a t o r y  wl th in  t h e  %our o f  f ' indlng t h e  
c spsu le .  The k i t s  were c a r r i e d  zboard an P-erospace Rescue and 
X e t r i e v a l  Se rv ice  a i r c r a f t  s t a t ioned  i n  Hawaii which f lew wi th  
t h e  re@ar  recovery  f o r c e .  
The pickup a l r c r a f t  
S i x  t r a i l e r s  were placed at a spec ia l ly -p repa red  dock on t h e  
edge of Hickan A i r  F i e l d  near  Eofiolulu. Tney served  as l a b o r a t o r y  
and o f f i c e  spaces f o r  experimenters and capsule  disassembly t e a m .  
Exergency power s e r v i c e  was es t zb l i shed  t o  i n s u r e  c o n t r o l l e d  
?,uiviro&ment through t h e  c r i t i c a l  p o s t - f l i g h t  pe r iod .  
A11 of tke above f z c i l i t i e s  were in te rconnec ted  by t h e  NASA's 
Zor?3mnicstions Syster' naneged by CSPC. Seveyal  zew liL;rs were 
l ea sed ,  acd assignments of c i r w l t s  were scheduled f o r  the launch, 
a d  
flight, ai&. d e o r b i t  ,Arecovery - 3hases of  f i i g h t  as needed. F Z Z  
&+: c. a i 5 . & ~ ~ - z f - & & ~ * ~ L + ; 2 & .  
c-) 
.-- 
Ad~- ? ~ a r  e t  io;? o f  ?ro c e &-oi- es 
~ ~~ 
Ex3eriment specimen prepara t ion ,  loading  and unloaaing were 
plarined arid p r a c t i c e d  Ln congunction w i t h  s p a c e c r a f t  systems t e s t s  
a t  che General E l e c t r i c  Company P ian t  5:. Phi l ade lph ia .  i n  t h i s  
way t h r e e  months be fo re  f i r s t  f l i g h t ,  c o n p a t i S i l i t y  of  t h e  s p a c e c r a f t  
w i t h  t h e  l i v i n g  o r g a n i s m  was conclus ive ly  and formal ly  e s t z b l i s h e d  
t o  t h e  s a t i s f a c t i o n  of  the I n v e s t i g a t o r s .  
/ 
A t  Cape Kennedy, t h e  near ly  one hcndrea persons a s s o c i a t e d  
w i t h  t k e  exper inents  met 232 p a r t i c i p a t e d  i n  a d r e s s  r e h e a r s a l  
t h a t  went r i g h t  t o  t h e  hangar door w i t h  cornplete assemblies  and 
llve specinens on p resc r ibed  scheduie .  It w a s  a necessary  ?repara-  
t l o n  t o  acnieve  fu l ly-coord ina ted  flow, even though it k d  been done 
t h r e e  -cirr,es before  a t  t h e  Cape for BICSATZLLITE I ( f o r  which exper i -  
nen t  p repa ra t ion  was a i s o  f k w l e s s )  . 
The spacecrayt  p repa ra t loc  procedure w&s s h l i a r l y  r epea ted .  
>:inor changes had Seen nade w i t h  s p e c i a l  Safety Off i ce  approval  t o  
prepara t ion  of 2 l i g h t  m a t e r i a l  VTZS i.ri",aessec by 
/e/'-: 1 
LIAspectors  from an i ndependex  Air-?or*ce rr.acaged o f f i c e ,  t o  insi;re 
I oSjec t ive  adherence t o  t h e  assemhiy and checking procedures e s t a b i l s h e d .  
3orY.d. records  snd  d i s 7 o s i t i o n  of  every  observed anorr,aly were t h e r e -  < '\ 
i n i z i a t e d  u n t i l  t h e  czpsule  bias sesiea f o r  f l i g h t .  v --- A d i f f e r e n t  iaunch psd was used for x i s  second BiOSATZLLIm, 
:/! s l i g c t l y  complicat ing t h e  t r a n s f e r  of  experiment assemblies  because 
<' The 
1 
i 
: 
3 iLc;pscle a ~ r  >?'the f i r s t  p a r t  01' t h e  f l i g h z ,  
oi? t h e  lower roof i n  t h e  a i r - cond i t ioned  room a t o p  t h e  gan t ry .  
only o t h e r  change from previous procedure was placement o f  i n s u l a t i o n  
on t h e  Trog egs  coolant  connector t o  prevent  dehydrat ion of  t h e  
d.iI * I  
- -  
C r l t i c a l  launch veh ic l e  &xi snroud prepara t ion ,  i n  t h e  f i n a l  
~ ' G U  k o - u s  z f t e r  zhe spacecrai'; vas reaaia5, ha6 jeer ,  denonstraze6 
Tor 3iOSATZLLITE i and on s e v e r a l  f X g h t s  w i th  o t h e r  s p x e c r a f t .  
S t a t i o n s  i n  F lo r i aa ,  South America, acd South A f r i c a  
wsre v i s i t e d  by p r o j e c t  r e p r e s e n t a t i v e s  who expla ined  t h e  methods or' 
o p e r a t i o n  w i t h  BIOSATELLITZ . 
handl ing  of commands and t o  contingency proceaures  i n  case  o f  vo ice  
conmunications f a i l u r e .  2ach s t a t i o n  was provcied w i t h  one o r  more 
"Irr,r?ediste Calldown" command tapes  conta in ing  t h e  th i r ty - seven  
conrmands t h a t  would p lace  zhe reenzzy capsule  w i t h i n  reach  o f  
er-ergency r e t r i e v a l  fo rces  i n  t k e  event  o f  c a t a s t r o p h i c  l o s s  of 
e i e c t r l c a i  o r  conpresseo gzs  energy. 
con-croiied ?sy t h e  sen io r  t e a %  xerrber a t  t h e  site and was t o  be upda:ed 
3y t s e  t e l e t y p e  t ransmiss ion  froni t h e  Cont ro l  Center when t h e  zctual 
ol-bi t  wzs measured. ) 
? a r t i c u l a r  a t t e n t i o n  w a s  given t o  
(Th i s  t ape  w i ~ s  t o  be s p e c i a l l y  
Air-Force Aerospace iiescue ana Ret;-leval Se rv ice  Forces i n  t h e  
r?zores, &--:nuda, Guam, and Japan were l n s t r u c t e d  and equipped to 
retr;sve t h e  capsule  i n  case  o f  extreme emergency c a l l  down. 
Lamch and F l igh t -Con t rc i  Teams were organized t o  inc iude  
experimenters  ' yeprssen5at ion .  
T'" .T -..--e % > , ' A  ,. 
iieport o f  experirrent a c c e g t a b i l i t y  
> n ', .: . .\ '. -< Y ' , I ~I .' :, . - ~ .< . i i l  .... 
r r o n  the,?ower t o  the Mlssiion D i r e c t o r ' s  Center before  
I \  
l m n c h ,  and zhe F l ight -Cont ro l  Center was a t t ended  by an Experiments 
Con t ro l l e r  twecty-four  hours p e r  aay. Data flow Prom t n e  s p a c e c r a f t  
we're c i r e c t l y  mini tored  by These e x p r i m e n t e r  r e p r e s e n t a t i v e s  from 
p e l a u n c h  on, and were u t i l i z e d  for operaxiion o? ground-control  t e s t s .  
F m i l i z a t i o n  exe rc i se s  were he ld  us ing  c a g n e t i c  t apes  from 
- .  
s?acecrafk  system t e s t s  ax each S X W X  sc9porzing s i t e .  
'c. - ~ -Ic.re 3 
Ten days 
i auzch  a world-wide 7;eiexezr;y da ta -kasdl ing  and command 
c o r - t r o l  d r e s s  r e h e a r s a l  was h ? l C  cver  z t w e n t y - z h e e  nour s e r i o c  t o  
a m o n s t r a t e  t ha t  ail f a c i i l t i e s  a d  per scane l  were prepared.  
S i i m l a t e d  t r a j e c t o r y  and t e l e x e t r y  aa-ca t r a n s f e r  from Cape Kennedy 
were processed, and cowmunications w i t h  d e o r b i t  monitor ing and 
Yec0vei-y f o r c e s  were exe rc i sed .  
1 next  page t o  be 
i n s e r t e d  kere .-. Travel  r e s e r v a t i o n s  were made for t n e  $arty-two persons t o  be bransfer red  t o  H a w a i i  a f t e r  launch. Comnercial a i r l i r , e s  coopera t ion  
wzs a r r acged  t o  provide f o r  contingency launch dates at  two-day 
k t e r v a l s .  P. NASI? p lane was ordered t o  r m h  part of  t h e  Cont ro l  
n ~e&x t o  Goddard fror;: t h e  C a p  i r m d i a z e l y  a f t e r  l i f t  o f f .  
Lo?.., C.%Ci 
Prepa ra t ion  w a s  LY-~ f o r  ground-control  t e s t s  a t  t h e  Cape 
s lm- tmeous  w i t h  t h e  fiig'n'i. 
i n s t ruTen ted  to be he ld  a t  control led.  envirorment and f o r  i t s  conp le t e ly  
%ne pro to type  spacec ra f t  capsule  xas 
assembied experimen'k me,chanism ( Inc luding  rc .d ia t ian  sou-ce ho lde r )  
t o  be operated),w<;h f l i g h t  events .  
;*, c ~'l:C,".'-..*~;urC 
Other c o n t r o l s  without  r ad ia t io r ;  
were ceveioped t o  maintain t e m p e r z t u e s  t h e  same as f l igh t . .  
S l o l o g i c a l  specimens for c o n t r o l  were loaded from t h e  same s tock  
' I n s e r t  on P a ~ e  9
Opera t iona l  conmitmeiit t o  the appointed launch time began w i t h  
s c h e d u l k g  BIOSATELLITE I1 only t h r e e  weeks ahead of INTELSAT I I C  from 
t h e  <-.L: DELTA launch complex a t  Cape Rennely. F u r t h e r  commitment w a s  
made wi th  t h e  p r e p a r a t i o n  s i x  weeks before  f l i g h t  of r a d i a t i o n  sources  
1. 
w i t h  6\,'>day h a l f  l ives .  
wel-2 ordered f o r  September 5, 10, and 15. The commitment grew w i t h  
ds?Lyxen t  o f  t h e  d e o r b i t  monitoring sh ip  t o  t h e  New Zealand c o a s t  
and o< a i r c r a f t  t o  G u m .  A t  n inus  one day, hypergol ic  f u e l  w a s  loaded 
i n t o  t h e  DELTA second s t a g e ,  l i m i t i n g  i t s  o p e r a t i o n a l  l i f e  t o  15 days. 
A t  n inus  5 seconds a n  explosive l i n e  c u t t e r  i n s i d e  t h e  s p a c e c r a f t  
reduced our  t o l e r a n c e  f o r  f u r t h e r  delay t o  112 hour.  
Three p a i r s  ( fo r  f i i g h t  and ground c o n t r o l )  
. 
-10 - 
&edy time, September 7, 
1967, wi th  t h e  assembly :f amoe’oa mod.&es. 
f o r  l a t e s t  poss ib l e  p repa ra t ion  of frog eggs, wrieat s eed l ings  zp,c 
1;rsogenic b a c t e r i a  f o r  which tine before  o r b l t a l  i n j e c t i o n  w a s  nost 
c r i t i c a l .  
’ C : c J u n t  w a s  ce s ignec  
2 r i n a r y  2nd backup f l i g h t  hardware were loaded, w i th  t h e  second 
Asser!YDly went p e r f e c t l y  w i t h  r ead iness  szt used  f o r  ground controls. 
f d r  & l i v e r y  t o  the  lzczi: ?a6 a t  8: 10 a . m . ,  twenty minutes z>riezCi 
of schedule. 
h-as t h e  o s l y  recorded a x . x i l y !  
S t r i p p e d  % ? + ~ ~ d s  on two screws of one backcp package 
Lzmch w 8 s  aelayed by spacec ra f t  and iaunck-vehicle  p r o b l e m  
afzer  t h e  capsule  was first close&. When read iness  was e s t a b l i s h e d  f o r  
:.%-:rAch a t  6:24 ?.m.,  t h r e e  hours and 
previous  experimenter e s t ima tes  show 
reti;,-n o f  s c i e n t i f i c  ob jecc ives  s t i l l  a v a i l a b l e  from t h e  f l i g h t .  
L a i n c h  prepa ra t ions  had been gooc, worlc-wide support  was f u l l y  
a v a i i a 5 l e ,  and Lacnch and recoveiyweather ‘itas promising; so t‘ne 
launch  d e c i s i o n  w a s  made. 
u r  __ rcin-Llies l a t e ,  rec’;.,e& of 
n ine ty - f ive  percent  exP=tLble 
c <.,.:.;c 
ignen t h s  launch  had 3 e e n  delayed beyorid t h e  f i r s t  hour, t h e  
f l i g h t  p i an  w a s  reduced t o  f o r t y - s i x  O i - b l t S  -.- inszeab  of  for ty-seven  , 
to keep aeor-oit  I n  darkness wnere & L ‘ 7 ~ ~  -L~----CGL~-~X& wi th  r e s p e c t  t o  
t h e  b i - l z o n  would be optbay , .  The two teieme‘iry a i r c r a f t  had Seen 
xade a v a i l a b l e  to i n  ths f i n a l  days be fo re  laufich, out 
er,glne f a i l w r e  had prevented one from reaching  G u m .  
operat ive p lane  w a s  d i r e c t e d  t o  rrove t o  Townsville, A u s t r e l i e  to be  
b e t t e r  prepared for O r b i t  46 recovery.  
prexJiously been arranged t h e r e  aga ins t  scch a coct ingeccy.)  .. 
F I c. 4 44 CU. ; 
. 7  
The 
( Diplomatic c learance  had 
I -_a ., r2 :. .) m i  i,le s h i p  8 8 s  asked to nove as far south as p o s s i b l e  ~10r.g the 
Kew Sc inea  coas t .  
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&tween two 'and two and ane-ha l f  hours  delay,  p o t e n t i a l  
c o n l i i c t s  for u t i l i z a t i o n  of a key ST$B.m s t a t i o n  a t  Saz t iapo ,  
Chile,  on - ' - =  "LL second f l i g h t  cay was passed .  fIihis c o n f l i c t  would 
have been w i t h  t h e  Ck'uiting GFophysical Observatory spacec ra f t ,  
zken  accorLe5 high p r i o r i t y  because OF c o n t r o l  probiexis wizh an 
o s c i l l a t i n g  boom. 
p i o r i t y  f o r  STLDAX o p e r a t i o n a l  sc-pporz.) 
(BiOSATELLITZ w8.s t o  have o therwise  unequal led 
emergericy calidown comand prepa ra t ions  i;ac t o  be 
r ev i sed ,  s ince  o p p o r t u n i t i e s  f o r  r e t r i e v a l  near  A i r  Force Bases 
5.n t h e  Xorthern hemisphere (BurTi?iiiia, A-zo~es,  Guarr,, and Japan)  w i t h  
l jeorb i t  i n  darkness was no longer  p r a c t i c a l .  
r.eriaiz.n was chosen. 
llImled' .. te 1 1  
J.G. 
. m e  165O west 
The recovery-support  s h i p  car ry ing  two h e l i c o p t e r s  w a s  
nr r?ered sou th  by t h e  A i r  Force.  
aoxr minutes a I ' t e r  1~11'xn, ?x tens lon  oI' t h e  io-ninute 
t e l e c e t r y  timer was comandeii From Fort Xyers t o  permit s p a c e c r a f t  
<,at2 r eco rd ing  and observa t ion  at boos te r  s e p a r a t i o n  frox t h e  
S a s t e r n  Tes t  Range Is Antigua Tracking S t a t i o n .  
no t  respond, b u t  launch-vehicle  ins t rumenta t ion  ind ica t ed  proper  
s epa.rat Lon w i t h  deg/sec i n i t i a l  r o t a t  ion .  
The s p a c e c r a f t  d i d  
T h i r t y  minutes a f t e r  iaucch, t e l eme t ry  was tu rned  on f r o n  
Gshannesburg i n d i c a t i n g  t h e  a t t i t u d e  r a t e s  t o  be i n  good c o n t r o l  
ai?< confirming t h e  sever& f m c t i o m  a c t u a t e c  by t h e  boos te r  
s e p a r a t i o n  switch.  The a t t i t u d e - c o n t r o l  system w a s  t u rned  of: as 
planse&, t o  conserve power and avoid any p o s s i b l l i t y  of c o n t r o l  
F a i l w e .  It was r e a c t i v a t e d  a t  Carnarvon wkere r o t a t i o n  near 
2 deg/sec was observed, apparent ly  r e s u l t i n g  From outgass ing  o f  
Ins-&rt ing r J l a s t l c  swrox,di : - .g  t k e  c a p u l e  . This e f f e c t  was xore  
p e r s i s t e n t  than  i n  t h e  3IOSATELL;YE I f l i g h t ,  r e q u i r i n g  n e a r l y  t e n  
o r S i t s  for complete decay. 
, 
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plazz were being nade every t e n  :airates, t h e  frog egg assern?;ly ?*ad 
b ? ? ~  heated,  var ious  axoebae ~ ~ ~ d ~ l e s  were f ixed  o r  fed,  and a frog 
e g g  rncd-cle hed been i n j e c t e d  wit'n f i x a t i v e .  
Contacts w i t h  the spacec ra f t  every o r b i t  provided temperature  
Info:-m2.t ion  f o r  ground con t ro l s  ; confirmed s a t i s f a c t o r y  envi ronxenta l  
c o n z r o l ;  v e r i f i e d  programmed f ixing; / feeding,  and photography i n  
exper inent  noduQs ;  and confirmed t h e  h e a l t h  of t h e  s p a c e c r a f t  f o r  
c a x i n u e d  f l i g h t .  
- 6" 
m ,yp ica l ly ,  a t e l e t y y e  aessage wzs s e n t  a f t e r  cor,fe'rer,ce i n  
t h e  Contro; Center t o  eeck STA2-V s t a x i o n  t h i r t y  minutes be fo re  
czr , tac t .  
end te iemezry  wzs corxanded on as t h e  s p a c e c r a f t  reached 5 t o  10 
aigrees z'oove the horizon.  ";iate sense" xode was commnaea t o  
a c t i v a z e  gyro output  ampl i f i e r s  showing r o t a t i o n a l  r a t e s .  
t k i r z y  seconds of  exanina t ion  by the Control  Team, " r a t e  con t ro l "  
t ~ s  commnded, excepx when no s i g n l f i c a n t  bu i ldup  had occurred .  A 
f e w  secocds la ter  a l l  axes would be i n s i d e  t h e  0.3 degree l sec  c o n t r o l  
dead band, and t h e  c o n t r o l  system con?,?l.anded o f f .  
z u n e d  o f f  as t h e  spacecraZt approach the horizon, u s u a l l y  a f t e r  
E v e  or s i x  mir-uxes. Afzer t-denty-four hours,  f i x a t i o m  an& , 
fzedizgs of experiment modules r+-e+-e~:..~r,a&& by ground c o n t r o l l e r s  
Voice c i r c u i x  was eszebl i shed  i?, t h e  Tina1  t e n  n i n u t e s ,  
A f t e r  
Telemetry was 
dUr: ,,lg r such con tac t s .  These procedures conxinued every n i n e t y  
rainutes through OrSit twenty-three,  bu t  were made d i f f i c u l t  by t n e  
I"rec_vient r e f u s a l  o f  xhe spacec ra f t  t o  accep t  cosnmands. 
r e p e t i t i o n s  were requi red :  Rate c o n t r o l  was not  achieved i n  one 
i n s t a n c e ;  a;ld z e l e n c t r y  cculd fiot be s t e r t e d  I n  another .  
Kany 
&r ing  Orb i t  16, t h e  weather agency i d s n t i f i e d  t r o p i c a l  s t o r n  
Sdrah sou theas t  o f  X a w a i i  noving weszward. 
s k i p  was ha lzed  dur ing  Grbix 22 because o f  adverse weather p r e d i c t i o n .  
The recovery-support  
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Photogrzghs o f  t h e  Hawaiian a r e a  weather were rece ived  froTri t h e  
Contro l  Center about four  ho-us after exposure, confirming t h e  
problem. 
-4f ter  cons idera t ion  of r i s k s ,  and review w i t h  experimenter 
r e p - e s e n t a c i v e s  of t h e  e s t i m a x d  high propor t ion  or' p o s s i b l e  r e s u i t s  
zchievea at that poin t ,  it was aecidea -GO begin t h e  s e r i e s  o f  corrsriazds 
L LCI 
~ G X I  Xzwaii w i t h  deo rb i t  i n  darkaess pi-eserited i t s e l f  ther,.  
r e c o v e ~ y  p i l o t s  and crewmen h;ac Ju t  been r e l e a s e d  fron? t h e i r  d a i l y  
a l e - t  status for 3iOS.4TZLi,iTZ, an& were recalled dur ing  t h e  
twecty-i?ourth o r b i t .  i n  zhei? b r i e f i n g ,  accep tab le  recovery weather 
p red ic t ed  a f t e r  a rocgh f l i g h t  soutl? f o r  t h e  rendezvocs .  
e5fec-L recovery  on Orbi t  30.  A x-ecovery oppor tun i ty  reacha5le  
Tfie 
. ~ a s  ..- 
Secause of  t h e  nany com.~ai=ds t o  be s c t n a t e d  and t h e  p e r s i s t e n t  
. . 
D,F.._LLC;?~SS o f  t h e  cmmanc? receS.ver, t h e  STADA?J s t a t i o n  a t  <l-roral, 
;?i.xt;-alia and t h e  augnented Manned Spec? F i i g h t  Xet S t a t i o n  at 
Carnarvon were brought  t o  f u l l y  a c t i v e  s t a t u s  wi th  the p r o j e c t .  
telexetry vas turned  on and i t s  timer bypassed from Lima on Orbi t  
24.  
The 
Two con tac t s  pe r  o r b i t  were m&de thereafter. 
Tiie sepa ra t ion  timr was loaded by a s e r i e s  of e igh teen  ones 
sxi zeros  transmitted in proper  sequence by Carnarvon on Grblt 2 6 .  
Z e 2 e t i t i o n s  were necessary before  sorrie Ciigits could be v e r i f i e d ,  
so t h e  t imer  could not  be s t s r t e a  u n t i l  t h l r t y  secon6.s late. e .  
Air z o r c e  was aavised  o f  t h e  resaltant 120 n a u t i c a l  mi les  r e l o c a t i o n  
c l  p r e 2 i c t e d  recovery po in t .  The xagneto txe ter  b i a s  r e g i s t e r  w a s  
s u c c e s s f u l l y  loaded from p-mched t ape  wi th  e i g h t  b i n a r y  d i g i t s  
t r a n s : A i t t e d  one second apart  on Orbit  2'7 frorri Carnarvon. 
vz.lue controlled c u r r e n t  i n  a magnetometer c o i l  t o  compensate ;'or 
The 
This 3ias 
.Ll i i e  s,r?i- igLn -aL' and dii-ection of t hc  cz r th ' r ,  magnetic f i z l d  a t  the 
s e l e c t e d  d e o r b i t  such t h a t  a l i g n m n t  o f  t h e  r e t r o r o c k e t  i fas i n  t h e  
crbital plane .  The BIOSATZLLITZ recovery c o n t r o l  coxputer p r o g r m  
a t  Goadard was exe rc i sed  a t  t h i s  t ime t o  de t e rn ine  what comprornlse 
- lb - 
v a l - ~ ? ~  i i o ~ l d  b e  acceptab le  ir, case OZ d i f f i c u l t y  i n  t h e  corr,7.ar,d 
S"' L % ~ e n c ?  aiic wha-c r e l o c a t i o n  of  t h e  recovery  fo rces  might be  20 
L?csssitste5.  
Ua6er t h e  guidance of exper inenter  r e 7 r e s e n t a t i v e s  (who can fe r r ea  
w i t h  co l leagues  assexbled  i n  X a w a i i ) ,  a l l  tkie remaining experiment 
a c t ~ a t l o n  corn~anas were rescheduled and accomgllshed in t h e  f i n a l  
f l v e  o r 3 l t s .  
~ k e  r a 6 i a t i o n  soui-ce holder  was c losed  on Orbi t  28 ana t h e  
s z p a r a t i o n  I g n i t i o n  c i r c u l 5 s  were armed. 
1 Because o f  l a a n c h  delay, A u s t r a l i a ' s  Weasons Besearch E s t a b l i s h -  
z m t  Tracking S t a t i o n  a t  Wooxera had been asked e a r i y  i n  t h e  f l i g h t  
~o assist w l t n  deo rb i t  teienetr:;lL,a-i;a record ing .  The s h i p ' s  
e f f e c t i v e n e s s  had 5ee.r r e d x e d  by r;lar,r,ed Orb i t  46 recovery,  &rLd t h e  
s i n g l e  a i r c r a f t  a t  Towasville ;;ad l o s t  2: e.agine enroute  from Gum. 
I;i:er t h e  e s r l y  C a i i d G l L l  decis icr , ,  t e l z z e t r y  ope ra to r s  were called 
I r o n  t h e i r  homes a t  1 : O G  Sunday mornizg i n  A u s t r a l i a  t o  be  on duty  
'iwo hours l a t e r .  They had t y p i c a l l y  s i x t y  d e s e r t  miles  t o  d r i v e .  
Thei r  f i r s t  t e c h n i c a l  b r i e f i n g  on BIOSAT3LLITZ was i n  progress  w'nen 
1t a p p a r e d  above t h e  horizon.  The c s o r b i t  t e l e n e t r y  t r a n s m i t t e r  
turried on as programed,  and a co rq le t e  c l e a r  record ing  was made. 
Meznwhile, t i ie Aus t r a l i an  A i r  Force was xost coopera t iv?  i n  
c l o s l n g  t h e  Townsville A i r f i e l d  t o  
and i n  providing comnunications re lay 201- the i n s t r u m n t e d  a i r c r a f t .  
The t r a i n e d  crew was ab le  t o  g e t  8 s u f f i c i e n t l y  c i ea r  r eco rd  from 
t h e  a i r  s-i,rip t o  r e 2 o r t  a p e r f e c t  s epa ra t ion  and r e k r o f i r e  seqxence 
befo-e a tnosphe r i c  i n t e r f e r e n c e  blanked cormxunlcations . D i e  t o  t h e  
relocated d e o r b i t  po ic t ,  O r r o r a l  could r eco rd  envirorment cocd i t ions  
F o t e n t l a l i y  i c t e r f e r r i n g  t r a f f i s .  
L- m r o ~ g ; h  s e p a r a t i o n .  T ~ Z  136-m~ t e iemet ry  receiving gear on t h z  
grounded a i r c r a f t  and t h e  shi;? provided :-?cords o f  engineer ing  va lue  
oi; ht$it;tce c o n t r o l  and thermal  responses o f  t h e  s p a c e c r a f t  pushed 
7jy r e t r o r o c k e t  e x i a u s t  gas. 
c r:' ( .OS 
o l  ;)3LT,\ l a ~ ~ c ~ . + : - ~  ana Air Force  Sastern Tes t  3erLge %xm, t h e  
? l i g h t  was t r ea t ed .  w i t h  keen Interest a l l  arourd che world.  
s t s t i o n  personnel, who are t y p i c a l l y  -- ruv-.l-wi.,u-- - - ^  0 I" - - end sonetimes 
goverr-xnt  ecployees o f ,  -- counti-ies i n  ~ d i i c n  they  a r e  loca ted ,  
x s p o n 6 e d  t o  our  Controi  T e r n  as i f  no o t h e r  p r o i e c t  were as importar.';. 
i, ;md t h e y  cont inue anxious co receive r e p r - c s  by t h e  i n v e s t i g e t o r s  
i D G - d i  S I O S ~ ~ E L L T T Z  i1> ~ a v y  f l i g h t  crews w i l l i n g l y  pianr,ed duty 
sche5ules on Guai t o  cover,-  every contingency we coulc  describe. 
Tracking 
. .- . ~. ,. . ,. 
/ 
/ .  ,- 
oas ta l  Sent ry"  mad.? I t  c l e a r  t o  US t h a t  t h e y  w o u l d  r a t h e r  
s:erve than  wait i n  p r t  bztweec asslg?mects,  and they  worked d.iliger,;ly 
t o  r;Lke up f o r  t h e  h w r i e d  opera t ion  pianning v i a  t e l e t y 2 e .  
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r -  :',oc.zzr-a i s  an h s t r a l i z n  ( n o t  United S t a t e s )  owned and operatee 
Ststio;:, ei-id t h e i r  r e s c t i o n  t o  off-kLoui-s c a l l  7 , i ~ s  exezcpiarjr. 
-$ir-Foi-ce oI ' f icers  and Ken, w i t h  t h e i r  own p r o j e c t s  to suppoi-t, 
v e l c o m c !  m~ requirements for prima doma Treatment o f  a b iosc i ence  
zzpsxie Zcd de l ive red  it w i t h  great s e t i s f a c t i o n .  
:< :, 5 .:) - 5 
Aeros2ace Sescce arid Iieh-Leval Serv ice  Oyficers  expresaec! 
aiszp?ointment i n  our modified emergency plan af<er t h e  clelayea 
L w - L c h  , .:,>v. and have asked how t h e y  might S e t t e r  assist  future  f l i g h t s .  
T T  tve g r a c e ? d l y  acknowleclge the  ind iv idua l  e f f o r t  and sac r i r ' i c e s  
2zCe by so many t o  manage t h e  SICSATELLiTE I1 f l i g h t .  

